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Claims 

[d] l. A method of forming an LDD of a low temperature 
polysilicon TFT, comprising: 

providing a substrate having a polysilicon layer thereon, 
wherein the polysilicon layer comprises a first region and 
a second region; 

forming a patterned photoresist layer on the polysilicon 
layer for exposing the first region and covering the sec- 
ond region, wherein the patterned photoresist layer cov- 
ering the second region comprises a middle portion and 
an edge portion, and wherein the middle portion is 
thicker than the edge portion; and 
performing an ion implantation step using the photore- 
sist layer as a mask for simultaneously forming a 
source/drain in the first region of the polysilicon layer 
and an LDD in the polysilicon layer underneath the edge 
portion of the patterned photoresist layer. 

[c2] 2.The method of claim 1, wherein the thickness of the 
middle portion of the photoresist layer is about 1 to 5 
urn and the thickness of the edge portion of the pho- 
toresist layer is about 0.1 to 1 urn. 



[c3] 3.The method of claim 1, wherein the width of the LDD is 



about 0.1 to 1 urn. 



[c4] 4.The method of claim 1, wherein the step of forming 
the polysilicon layer comprises: 
forming an amorphous silicon layer on the substrate; 
performing a laser annealing process for transforming 
the amorphous silicon layer to a polysilicon layer; and 
performing a photolithography and etching process for 
defining the polysilicon layer. 

[c5] 5.The method of claim 1, wherein the ion concentration 
in the source/drain is about lxlO 14 to lxlO 15 ions/cm 2 , 

12 

and the ion concentration in the LDD is about 1x10 to 

i in 14 - / 2 

1x10 ions/cm . 

[c6] 6.A method of forming an LDD of a low temperature 
polysilicon TFT, comprising: 

providing a substrate having a polysilicon layer thereon, 
wherein the polysilicon layer comprises a first region and 
a second region; 

forming a photoresist layer on the polysilicon layer; 
setting a mask above the photoresist layer, wherein the 
mask comprises a non-exposing region, a exposing re- 
gion, and a partial-exposing region; 
performing a photolithography and etching process for 
forming a patterned photoresist layer, wherein the first 
region of the polysilicon layer is exposed and the second 



region of the polysilicon layer remain covered by the 
patterned photoresist, wherein the portion of the pat- 
terned photoresist layer covering the second region 
comprises a middle portion and an edge portion, 
wherein the middle portion is thicker than the edge por- 
tion, and wherein the middle portion and the edge por- 
tion of the photoresist layer are formed in different 
thickness through the non-exposing region and the par- 
tial-exposing region, respectively; and 
performing an ion implantation process by using the 
patterned photoresist layer as a mask for simultaneously 
forming a source/drain in the first region of the polysili- 
con layer and an LDD in the polysilicon layer underneath 
the edge portion of the patterned photoresist layer. 

[c7] 7.The method of claim 6, wherein the partial-exposing 
region of the mask comprises a pattern of a plurality of 
long strips. 

[c8] 8.The method of claim 7, wherein the width of the long 
strips is about 0.05 to 0.5 um, and the distance between 
two adjacent long strips is about 0.05 to 0.5 urn. 

[c9] 9.The method of claim 6, wherein the thickness of the 
middle portion of the photoresist layer is about 1 to 5 
urn, and the thickness of the edge portion of the pho- 
toresist layer is about 0.1 to 1 um. 



[do] lO.The method of claim 6, wherein the width of the LDD 
is about 0.1 to 1 urn. 

[c11] ll.The method of claim 6, wherein the step of forming 
the polysilicon layer comprises: 
forming an amorphous silicon layer on the substrate; 
performing a laser annealing process for transforming 
the amorphous silicon layer to a polysilicon layer; and 
performing a photolithography and etching process for 
defining the polysilicon layer. 

[d2] l2.The method of claim 6, wherein the ion concentration 
in the source/drain is about lxlO 14 to lxlO 15 ions/cm 2 , 
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and the ion concentration in the LDD is about 1x10 to 
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1x10 ions/cm . 

[d3] 13.A method of forming an LDD of a semiconductor de- 
vice, comprising: 

providing a substrate comprising a first region and a 
second region; 

forming a photoresist layer on the substrate; 
setting a mask above the polysilicon layer, wherein the 
mask comprises a non-exposing region, an exposing re- 
gion, and a partial-exposing region; 
performing a photolithography and etching process for 
forming a patterned photoresist layer, wherein the first 



region of the substrate is exposed and the second region 
of the substrate remain covered by a portion of the pat- 
terned photoresist layer, wherein the portion of the pat- 
terned photoresist layer covering the second region 
comprises a middle portion and an edge portion, 
wherein the middle portion is thicker than the edge por- 
tion, and wherein the middle portion and the edge por- 
tion of the photoresist layer are formed in different 
thickness through the non-exposing region and the par- 
tial-exposing region; and 

performing an ion implantation process using the pho- 
toresist layer as a mask for simultaneously forming a 
source/drain in the first region of the substrate and san 
LDD in the substrate underneath the edge portion of the 
photoresist layer. 

[d4] l4.The method of claim 13, wherein the partial-ex- 
posing region of the mask comprises a pattern of a plu- 
rality of long strips. 

[c15] l5.The method of claim 14, wherein the width of the 
long strips is about 0.005 to 0.05 urn, and the distance 
between two adjacent long strips is about 0.005 to 0.05 
urn. 

[d6] l6.The method of claim 13, wherein the thickness of the 
middle portion of the photoresist layer is about 1 to 5 



um, and the thickness of the edge portion of the pho- 
toresist layer is about 0.1 to 1 um. 

[d7] l7.The method of claim 13, wherein the width of the 
LDD is about 0.1 to 1 um. 

[c18] l8.The method of claim 13, wherein the ion concentra- 
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tion in the source/drain is about 1x10 to 1x10 ions/ 

2 

cm , and the ion concentration in the LDD is about 1x10 
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to 1x10 ions/cm . 



